5 



10 



15 



20 



25 



30 



35 



40 



45 



PATENT SPECIFICATION 

£1) Appllcttoa No. 27712/74 (22) Filed 21 June 1974 

(31 ) Convention Application No. 7 323 084 

(32) Filed 25 Jon* 1973 la 

(33) Franco (PR) 

2?l £S^ e S P° cificat ^n published 2 Sept. 1976 

(51) INT CL 1 B21B 33/13 

(52) Index At acceptance B1P 31B 31C 31D2 31P 43A 



( 54) IMPROVEMENTS IN AND RELATING TO BORE HOLE 
DRILLING 



<"> 1 448 304 




<t l >™?l XWMPAONIB FRANC AJ SB 
DBS PETROLS. a French corporate body, 
gf 5 rue Mlcixel-Ange, Ferisl6 erne 
FraAee^Jo hereby declare the invention, 
lor mcli we pray thai • patent 
may be granted to ua, end the 
method by which b is to be performed, 
to be paxtlculariy described in end by the 
following statement: — 

Ilia present Invention Is concerned with 
exploratory drCHng and ta particular to the 
protection of a drilled boleagalnst carina 
m and ingress of water. 

Known methods, in spite of the progress 
*fcieved, all have the common charac- 
teristic of protecting the drilled hole against 
caving in of the strata passed through by 
means of tubes which are sent downas the 
driffing descends. This type of protection 
which Is costly, due both to the time 
required to place the tubes in position and 
the maadhandttn g involved and to the cost 
of the tubes used, Is particularly trouble- 
some in the case where drilling methods, 
lojown as rotary drilling methods are em- 
ployed, because of a toss of power, due to 
rubbing of the drilUnn tool drive shaft 
against the walls of the bore bole, is added 
to the above disadvantage. This loss of 
power may be considerable because this 
waft may be as much as several miles in 
**P&>r Furthermore, when the tools require 
changing Km necessary to ndsa the drive 
ahaft, w hich comprises lengths of rod 
screwed one into the other, and unscrew it 

^J^aJSuSS^ of Whom drilling called 
^exidttDinnr achieves a net advamcc over 
rotary methods because Use drive shaft is 
f*Pj*ccdby a flexlele armoured hose for the 
tool driving motor and tbo flexible hose can 
5f, 1 wo T ttd .^.^ mrwonad by means of a 
drum- In addition, the space taken up by the 
d rifting platform can be reduced In ske. 
However mis method does not dispense with 
the need to protect the cVffledhote using 
steel tubes to prevent caving in of rise iteata. 



Forthcmioie, it is essential to ensure a 
perfect aeal round the flexible hose so as to 
avoid the considerable danger if an eruntion 
occurs, 

exploratory drilling comprising driUfaur a 
^ J^f^Wrng a tubing aroindtte^aJl 
of toe drfflod bole srmuhaneously with 
drflHng of the hole, the tube preventing 
caving in of the strata and ingress of water" 
According to another aspect of the 
present invention there Is provided a 
5"*Jod of exploratory drilling comprising 
S^^T^J^ a crjSmgteo! 
downwardly through the earth, mouldfaiR a 
tubma around the wall of the driUedhole 
S^?75t 5* the' downward 

SSJJS^? so as to prevent rcT?t£> 

^^# m ^S? , ^^ j| P WKtolc member 
and the tubing and a force Is exerted be- 
iTS^S ^■todoMry expandable member 
and the drilling tool to cause the drilhwtoeJ 
to progress downwardly. «™*J 

Thua^on the surface. Instead of having a 
lerge stock of pipes always available, which 
are assembled one to the other as drinTng 

loSI^^^^^^lap 

connected with and above the drUSan tool 
By use of this method the rtrata^nbe 
WDjKjrted hamediater/ after dSSa 

eJ^SES* ^P** m Proeeas of • 
molded may be protected from the 

if™ whkh U moulded 

bejow It. Tms enables the tubing to be ef- 
fwtlvely protected during its mouMma 
process because tt Is enough to ensurethat 
me ileove former and drilling tool holder 
uerffectKely sealed for metubing forme: 
tobo protected from the strata andTaa a 
result, all water ingress. . 
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According to a further snoot of th* 
preaont invention there b^S^i^ 

£t the djwiira: 
«eTi&?!U iL a . <fl *fi»tt**dc view in crc« 
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fornj«kiaf ilsove 6 through circuit 5 



J»£ «be vtoodtTKbg le. thin TO 
"«i«teno"> which to extruded and ^Uh 
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^^nd circuit of th7«cbin„ 5 

Pjf tiro 8 fa the dbignunnuitic flhutratW fn «5»?? aU - 
of the main controls for^™*J«m«?^£? V* 0 15 and 16 an 

fJSS^^^ ^ tool 1 «ad which mS^bT? 
turbine or an electric motor, n hE^ZJTL* 

J^wWoh ■» fitted an ito c££E 
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*™SL &tu *eS*£?J^ 

■tody deflate unite IS end to 
or2^5S n 22? p ^ clrcndti tued to <nake the 

preparation of the hardeaer/A £S lt !5? 
. . A vacuum 
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suit the drifting depth thus ensuring an 
infection pressure for the resin* at formers 
IS end 16 which b 30 ben higher than that at 
the bottom. Flexible hoc* 33 and 34 are 
5 heated thus ensuing that the viscosity of the 
material Is not lowered. A valve 37 en ab les 
the introduction of hardener into a static 
mixer 38 to be stopped. This allows static 
mixer 38 to be drained of hardener, m the 
10 event of a temporary stop in drilling, before 
valve 39. which controls the feed of rain to 
injection zones 19 or 20, according to 
whether tubing 8 or sleeve 6 is being made, 
is closed. It will be understood that two 
IS assemblies exist slsmlar to that shown In 
Figure 6, one tor the sleeve 6, the other for 
the tubing 8* 

Thus H will be understood mat circuits 5 
and 7, illustrated in Figure 1 , each comprise 
20 two channels* one for the restn and the other 
for the hardener, the channel tor the latter 
being provided with a valve such as 37 
located on the inlet aide of s static mixer 
such as 38. Likewise, valves such as 39 
25 control An flow of each of the resins and 
they are located one in channel 7 near In- 
jection some 19 and the other in channel 5 
near injection zone 20. _ . 

The advancement of drilling and the 
30 forming cdt tubing 8 and its sleeve 6 are 
carried out as illustrated dmjp^mmancafly 
In Figures 3 to S. In Figure 3, sleeves 11 and 
12 are illustrated deflated and inflated 
respectively. Sleeve 11 b last with body 10 
35 and descends with body 10 as a result of ou 
pressure, in the general circuit 23, exerted 
on piston 40. fast with body 10, under the 
control of control unit 9 (Figure 8), (XI 
entering the top part of oybndar 42 via 
40 cbmrft 41 pushes the niston down, sleeve 12 



remaining firmly aptjri 



r ified against tubing 8 by 
the sleeve. Thus, as tool 



previous inflation 

2 -progresses downwards, body 10 descends 
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\ to sleeve 1Z Formers 15 and 16 last 

with body 10 also descend and. during this 
movement, a certain amount of ream is 
extruded in none 20 to form sleeve 6, the 
resin gradually polymerising In the regions 
of the heating element la, whereas resm 
extruded tn none 19* the flow of which Is 
different from the resin used in the making 
of sleeve 6, porymerises near heating 
element 17 to form tubing 8. It Is of course 
understood that the quantities injected are 
in proportion to the downward progress of 
the tool and the thichness of the respective 
sleeve or tubing. For example, the sleeve 6 
may be about 10 mm thick and the tubing 8 
about 50 mm thick. The control unit 9 
controls the supply of resins. 

The tool continues to advance downwards 
until piston 40 reaches the bottom of 
eyfinder 42, Figure 4. This leads So the 
immediate inflation of sleeve 11. Figure 5, 
which holds the body 10 while sleeve 12 is 



deflated to enable It to take up a lower 
position as the result of injection of oil into 
the part of cylinder 42 located below niston 
40. The automatic inflation of sleeve 11 may 
be ensured by en dectrleal Impulse from an 70 
end of stroke stop 58, the Gnpulse being 
transmitted by wire 61 to control unit 9, 
Figure 6. As solenoid flap verve control 
circuits which control hydraulic feed to the 
Irydrauhc circuits are well known, details of 75 
the various circuits ensuring inflation and 
deflation of the sleeves have not been 
Illustrated. Thus, during a period of time 
which may be very short, sleeve 12 moves 
down to a lower level so that when the top or 80 
cylinder 42 is close to piston 40, all that is 
necessary is to apply oil under pressure once 
again inside sleeve 12 and release the 
pressure inside sleeve It to return to the 
initial conditions illustrated in Figure 3. For 85 
this purpose an end of stroke stop 59 may be 
used which sends a releasing impulse by 
wire 60 to control unit 9 (Figures 1 and 8). In 
Figure 6, then, are found the oil circuit 23, 
restn supply circuit 5 and 7 and mud circuit 90 
4 comprising a down channel 4c and an up 
channel 46 m sone % % Figure 7. 

A Ugh pressure pump 45 supplies the oil 
necessary to inflate formers 15, 16. shield 22 
and sleeves U and 12. A first circuit 43 leads 95 
to controls C15, C16 and G22 for inflating 
formers 15, 16 and shield 22* In the same 
way a second circuit 44 leads to controls Oil 
sod CI 2 for sleeves 11 and 12> The assembly 
of circuits 48, 49 and 50 controlling controls 100 
OS, CM 6, and C22, and circuits 46 and 47 
controlling controls Cll and C& are placed 
under the control of the general control 51 
for advancing or stopping the forming 
machine and In consequence piston 40, the 105 
movement of which depends on the oil led 
via esreuit 41. Circuit 41. serving channels 
C42o and CA2b controlled, by control 
channels 62 and 63 from the general control 
51. enables, via channel C42c, the drill to 110 
advance downwards and the sleeve 6 and 
tubing 8 forming machine to 
simultaneously, and enables, via 
C429. cyttnder 42 to descend after deflation 
of sleeve 12. Wires 61 and GO transmit the 115 
impulses sent out by the end of stroke stops 
58 and 59 to the general control 51 in order 
to control the automatic setting in motion of 
the inflating and deflating operations for 
sleeves 11 and 1) via control channels 46 120 
and 47. The mud circuit 4 is also placed 
under the control of controls CB. CP and 
CO for three valves B. F, O (Figure 7), these 
controls being placed under the control of 
control unit 51 by channels 64, 65 and 66. 125 
Valves B and F may be closed in the event of 
the forming machine being stopped or due 
to detection of a high pressure none by 

51 by 

130 



detector 53 cou pl ed to control 
C53. In this fflustratkm, the cut 
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the tube making msohlnn, mod the Inflatable 

. Tlie moulding sone has been iiufioated by 
the letter M. As far as the mad circuit is 
ocwccwe^ it Is seen that U Is fed fa by 
flexible hose 3 and returned by channel 4h 

for reams end hardeners are placed under 
Ae control of controls (35. <2* and C35 
C36 £ w * n *■ controls C37 end C'37 
controlHng valves 37 for die hardener 
dreutts »nd C 39 and C '39 coatroCW valves 
39 for me reams supply. A channel 54 
connects control unit 51 to controls C35 to 
C 36 th us bringing the realm flow under a 
control relive to fee speed of advance by 
may desired method; channel C53 also 
enaUfag thU How to be brought imdeTa 
control relative to the pressure existing at 
tbe bottom of the drll£g^aasSSSr by 
pressure sensor 53 by any desired method 

sr^vrr — « 

fa addition to these controls, a dotted Hue 
0 53 has been illustrated to^owk^oc^i 
connection the object of which is to aenH 

"""" This signal, by means of 
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the bottom of (he drilling. Thus the 
retractable tool 2, during Its descent, ad- 
vances Its Jxead gradually dosmwarfi fa the 
zSFL^i? 1 * *J0? S 1 a truncated shape 

T ™ traneateJ shape cutting may alter- 
natively be carried out byTforfag sleeve, 
^^lew betng located just above the 
~ J? ? ******* Plug fan been 

, itis brok en up by means of the 

K*fi^J5£h-?? £T*? re ?* the bottom 

toacntae In the conventional way. When 
fcoaer 15 reaches the point where the 
Jrtocated portion oonunVmces, resin is 
Injected without hardener thus forcfaff out 
pie mud, then the controls are set iter the 
fsed of hardener and resin. While the 



- is descending and as soon at 
tonn« 16 mcto tho"botloni end* the 
troo«« ooBjlhj, «mttota u» tet for 

JK?* 1 fa ""^ lb* tattler 

tnbng and a new section of tubing, fh» end 
£^J^J? et '~> < *W Md between two 

machine contracted enables a perfect 
tabing joint to be made, after anta- 



>y vera high 

ewhcbedottl^m^a^J^^ «*t^ whteh may be used to farm ibS 



e^ltc^otf, by means of ccnitectSon 56 for 
controlling the closure of the sand circuit 
valves B and P and by means of oonnectsan 
57 for controlHng the inflation of sleeves 1 1 
■ad 12, withtfcc object of locking the 
<nachSne and proceeding to insert a cement 



— i these various circuits can be of any 
form and as they are not part of the in- 
mention insofar as the application of the 
units, which can be obtained from trade 
sources, 1* concerned, .it has not been 
deemed necessary to frustrate fa detail 
each control, whose structure may take any 
form. The control of resin How limits such 
flows to a rate of increase of 10%. Tsui, 
even If the bore hole passes through an 

l^SZSfZr? 11 ^jSy^Ssent 
to 010 strata, the increase fa resin f£w via 

A hm L*l* ***** fa sleeve end 

tubing thicknesses fa the region of the 
cavern. Again It win be noted that alfhounh 
F A JSS!!! m «"»>lr *IW with water3t 
is always possible Id make the fleers 

tZ^JZlF*^ «• selected to 



may _. __ 

are sufflcknt to take the place of^I 
veetfonel tubing. Thus mo^venuon^ 
conrpassea the case of foraing a tubing B 
without making a sleeve ^* 

Iu addition to the above-mentioned 
sroUMtioia, chat Is to say bore-hole drilling 
with slniultoneous forjnfag of tubing con* 
tmuonsly, the stopping and the ruststtfan of 
the downward advance, the mschlneean 
also be used tp make the Internal sfaevefas 
of tubes even tt fffled with water or toZS? 

completely oxidised tube. 
«M"y^e controls for advancing the 

and cyu^ar 42, can be reversed to return 
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the assembly to a desired u ■ 
«*=ple when restarting thn tu 
whhfte object of eonnectfa 
previously formed portion. 



onnrcttng it to tho 



th, as for 115 
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WHAT WB CLAIM IS>— 

is pmt^tr* d^^^^ri^;"^^^^ 7 wa^rlsfag driSfag a hom^^cnouJ^^ 
«tin^ouIc^^nS5w ^ ^ i£5% «tmud the wan of tbe SSedltofa 
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22i!2LJj oU ■l«**t*ao©iwly with th 0 
downward movement of (be cH 11i — 
£w*nt cartnq in of tho strata ™_ w 

Fj*™* «V the drilling tool fa expanded 

prevent relative movement between the 

teoe U exerted between Che sUttoar 
expendible member end the dunta toolto 
oa^the ddlHiig fool to pr^^ 
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3. A method au,wa 
or claim 2, In which m 



to wither eUm I 
Of tho tubing 



method of claim 2, compridng a drfflZ 

drtUmg tool. a motor tor rotatmgthe toed 
and "matted below the lUpportti bodv^i 
^ inflatable insular d^rrTa^ » tho 
bod,, a eocond inflatable annular atew 
motaWy attached to tho bod^ahyd^Sfa 
J»ck to control the movement of ihomatmA 



^,™T ***** WMU to aruied Hole, the rae^li^St^l 0 "* 1 to injection 
injection mooe being gradnailyimovnd ii T 010 J? 1 ** »mer. 
dowar^^pm^-jo lie drlflmg a*T^ I2 i tn^i^ e "sorting to either ofaha 
4, , A metbod* aaSromj to d2m 3 hi ^ ^LmEJ 3, ^prWng a deem fbne* 
which ihm m o»u.wi. -TrS^. .r™ * m bc4y and pardoned bcJcVth* 

ttMn* former, the sleeve formcrta^fan iS 
fc. f £L*"*» t Hf lower end, endTfeS 
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t. « mmroa eocoictni to chum 3 l« 
wMch to» mouUabto material l^T^x.^ 

*^^ an »° the extruded tubing 

f^Jfr?* Htolbtymk olXSfeod 
A A Method according to claim 6. In 

tokeTolL^ta P°^oariaatkm thereof 
•ww Piece, ta mi mwin iwe 



16. A maehme k 
which the tubing former 
mean, between the Injection 
heating means. 

14 to 16^^^^ < 2^ ttrim y of claims 
i *°_/°» *■ which nJd body carries en In- 
£*^a*n*»er shield hnm^SSy Sot 
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ZSE? ^_ tootm *°5 1 « » oylVuler theenda of 
ible on i 
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to apy of claim* 6 
- of the tleere b 



10. A method ^ 

to Vft i *. n ^^ ■ooonBag to any of claim* 6 
to to. tn which the rata* of flow of tfcThT 
jeotod matariab m^aU.u to 



12 to llMfefc!S° ,,an »^ 0 « claims 
tor ™™i!Jl?* ,ch i b ? S* foedmg circuit 
for moulding material oe)miluT*^»S 

13 to toaSv erf ol^ 
i ~ to wtlon •» npporpart of mWww 
i»olode» oontrol me«m*S,^^S~ 



sad moontod bniow me .nOTorSng bodra ^f.t.' ' ^e.^ting oU cUculitioZ 



105 



110 



115 



120 



tubing and baring en mjiffi aonVLTi 
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21. A maehinn a 
including nprenote 



to claim 20, 
lor emuing the 
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pre* 
drill 



In the bottom of a hole being 
Jed and tor continuing the flow of 
moulding material 

22. A machine according to claim 21 
5 when dependent on claim 19* In wWch said 

control meani is adapted to act on reception 
of an impnlee from the pressure nmnr each 
that, when ibcareasure sensed by the sensor 
exceeds a predetermined value, said control 

10 means causes the delivery of mud to the drill 
Cool and to stop, both the sleeves to Inflate, 
the or each hardener delivery valve to close, 
tho or each delivery valve for the moulding 
material to dose at the outlet from the or 

IS each static miser once the mixer has been 
drained of hardener, the swi t c hi ng off of the 
or each heating element circuit and a hah to 
the machine's progress downwards. 

23. A machine according to any of claims 
20 20 to 22, In which said control means in- 



cludes means for automatically setting in 
motion the inflation of the first sleeve 
deflation of the second sleeve anjS Its 
descent under me control of a first end of 
stroke atop in said hydraulic jack, a second 25 
end of stroke itop being connected to means 
for setting in motion Inflation of the second 
sleeve, deflation of the first sleeve and the 
filling of the other annular chamber In said 
hydraulic Jade* 30 

24. A method of exploratory drilling 
substantially as herein described. 

25, A machine for exploratory 
substantially as herein described 
reference to the a ccompa nying drawings. 35 

A. A* THORNTON & CO.. 
Northumberland Rouse, 
303-^306 High Hotborn, 
London, W.C.I. 
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